as normal inhabitants on ears and panicles of cereal crops. They also noted 2.7% of the 148 strains as capable of gas production at 44 C. Fraser et al. (1956) reported that coliform bacteria were seldom found on foliage of a wide variety of garden plants, trees and shrubs, and field plants. These authors stated that exceptions were a result of possible contamination by insects, animals, or dust. Many of the earlier investigations related to occurrence of coliform bacteria were based on temperatures other than 35 and 45 C and on media or methods lacking selectivity and sensitivity.
plant and insect specimens to eliminate the many anaerobic and aerobic sporeforming bacteria that frequently produce false positive reactions by the "Confirmed Test" procedure. These findings support the current interpretation of the significance of the fecal coliform test for stream investigations or for surface water quality evaluations.
The sanitary significance of a bacterial indicator of pollution is determined from accurate information on its probable sources and quantitative distribution in nature. Interpretation of this significance for the coliform group and the fecal coliform segment within the group has been, and currently is, a controversial subject. Much the same case can be made for the fecal streptococcus group. The coliform group and the fecal streptococcus group are composed of many species, of which some predominate in warm-blooded animal feces, and others may predominate in soil and on vegetation. During periods of rainfall, pollution indicators that might be associated with vegetation would enter the surface waters by way of storm water drainage. Wilson et al. (1935) found the coliform content of grass, hay, and straw to be relatively small except on samples subjected to soil contamination. Thomas and M\IcQuillin (1952) reported these microorganisms abundant in grass from both ungrazed herbage and intensively grazed pasture. Coliform bacteria were reported by Thomas and Hobson (1955) as normal inhabitants on ears and panicles of cereal crops. They also noted 2.7% of the 148 strains as capable of gas production at 44 C. Fraser et al. (1956) reported that coliform bacteria were seldom found on foliage of a wide variety of garden plants, trees and shrubs, and field plants. These authors stated that exceptions were a result of possible contamination by insects, animals, or dust. Many of the earlier investigations related to occurrence of coliform bacteria were based on temperatures other than 35 and 45 C and on media or methods lacking selectivity and sensitivity. Sherman (1937) reported that Streptococcus fecalis and S. liquefaciens types were rather common on plants, but gave no further information. Mundt, Johnson, and Khatchikian (1958) examined leaves, flowers, and shoots of plants grown in cultivated and uninhabited areas for "enterococci" and coliform bacteria. They reported "the enterococci group" were isolated from 58.5 % of 106 samples including 63 plant species, and coliform bacteria were isolated from 67.0 % of these samples. In another study, i\lundt (1961) reported "enterococci" from 27% of the flowers sampled and 6.8 %o of the buds from the same plants. Totals of 34, 32.2, and 10.4 %, respectively, of the flowers from nonagricultural, agricultural, and grass plants contained "enterococci." Data reported on "enterococci" per gram of corn flowers indicated corn tassel samples contained iMlinimal Probable Number (MPN) densities to a maximum of 300,000 per g. Recently, Mundt (1963) Geldreich et al. (1958 Geldreich et al. ( , 1962a (Kenner, Clark, and Kabler, 1961) were made for the isolation of colonies to be studied in the subsequent species or group classification for types of streptococci present. All quantitative data were reported as number of organisms per gram of sample.
Possible inhibition of a fecal coliform by the suspensions of vegetation and insect samples was determined by placement of paper discs saturated with blender samples on pour plates containing a heavy concentration of an Escherichia coli strain. Each plate also contained several paper discs saturated with suitable antibiotics for positive controls. The pour plates were incubated 24 hr at 35 C and inspected for zones of growth inhibition.
A preliminary isolation of the coliform bacteria from the vegetation and insect samples was obtained by the use of the membrane filter procedure. A minimum of 20 to 50 isolated colonies with a typical sheen were transferred to phenol red lactose broth for fermentation tests and verified in brilliant green lactose broth. Streaking on Eosin Methylene Blue (EMB) Agar insured cultural purity. All purified strains were then inoculated into EC broth at 44.5 C and into the media necessary for identification and classification by I1\IViC types (American Public Health Association, 1960).
RESULTS AND DISCUSSION
The results of the five-tube "Confirmed and Completed Test" and the fecal coliform and streptococcal group tests for each of the plant and insect groups are summarized in It is possible that these high streptococci levels may result from some proliferation on insects. Mundt, Coggins, and Johnson (1962) Kenner et al. (1961) . Stark and Sherman (1935) reported this organism from corn, navy beans, cabbage, wheat, garden peas, and head lettuce. S. lactis was also reported by West (1951) to be associated with the housefly, Musca domestica, and by Eaves and Mundt (1960) , with various Hymenoptera, Coleoptera, and one species of Neuroptera.
It is of interest that, of the 646 strains isolated from vegetation, 241 (37.7 %) hydrolyzed starch, even though all other criteria were typical of the "enterococcus group" as defined by Sherman (1937) . These results concur with those of Langston and Bouma (1960) in a study of microorganisms of grass silage. They found that a majority of the streptococci with S. fecalis characteristics also hydrolyzed starch. In studies on fecal streptococci from water, warm-blooded animals, cold-blooded animals, insects, and soil, we have never found S. fecalis strains displaying this characteristic.
Peptonization of milk appears to be a relatively common characteristic of fecal streptococcal strains isolated from insects; 45.6 % were positive, as opposed to 24.0 % of strains from vegetation. In our study of 3,158 strains isolated from feces of man and warm-blooded animals, the results indicated 16.9 % or 533 fecal streptococcal cultures peptonized milk. Since the percentage of peptonizing strains from insects is nearly three times that of strains from humans and other warm-blooded animal feces, the peptonizing characteristic may be important in studies of streptococcal strains from insects.
Data presented here indicate that though there are some coliform bacteria on many of the vegetation samples examined, they are fewer in numbers than reported in the literature. This discrepancy can be partly explained by the use of a "completed" coliform test to eliminate the many anaerobic and aerobic sporeforming bacteria, and by geographical differences in environment for the various studies reported. These sporeforming bacteria can be the cause of many false positive results in the brilliant green lactose broth confirmatory test. Such interferences were also observed in the "Confirmed" coliform test in a study of soil samples from various geographical areas. It is essential, therefore, to use a "Completed MPN Test" in all studies of coliform populations on vegetation.
These results confirm other reports that the numbers of coliforms, fecal coliforms, and fecal streptococci on plants are very low. They also show that the ratio of fecal coliforms to coliforms is quite small. It is apparent that significant numbers of these indicator organisms are not removed from vegetation by rainfall and carried away in the runoff. These findings support the current interpretation that fecal coliforms in surface waters are largely, if not completely, derived from fecal pollution of animal origin.
